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INJECTION MOLD APPARATUS WITH GAS 
EJECI'ION 

FIELD OF THE INVENTION 

The present invention relates to an injection mold 
apparatus operating with a gas blow-off for ejecting 
pieces from the mold and including a protection for 
preventing ?ashing or over?ow of the mold material 
into the gas blow-off system. ‘ 

BACKGROUND OF THE INVENTION 

According to plastic injection molding techniques, a 
piece to be molded is formed around a male body part 
within the mold apparatus from which the piece must 
be ejected to allow the molding of further pieces. At the 
present time mechanical stripper ring ejectors are most 
widely accepted in the molding ?eld. However, it has 
recently been discovered that gas blow-off systems 
provide advantages such as reducing core shift prob 
lems resulting from mechanical pressure which causes 
thickness differential problems in thin walled containers 
using these stripper ring mechanical ejectors. However, 
with gas blow-off if there is over?ow of the mold mate 
rial, known in the industry as ?ashing, then this over 
flow can block the vents used in the blow-off requiring 
the mold apparatus to be shut down and cleaned out, 
which may take many hours of down time. 

SUMMARY OF THE PRESENT INVENTION: 

The present invention provides an injection mold 
apparatus for plastic piece molding and having a gas 
blow-off system designed to overcome the ?ashing 
problems described above. More particularly, the injec 
tion molding apparatus of the present invention com 
prises means for injecting ?owing plastic material into 
the mold cavity, a male body part around which the 
plastic material forms the piece, a female body part for 
mating with the male body part to shape the piece and 
gas ejecting means for ejecting the piece from the male 
body part after it has been formed. 
The gas ejection system comprises a side opening 

vent in the male body part for side release of the piece, 
a top opening vent in the male body part for top release 
and initial lifting of the piece from the male body part 
and a blow-off vent at the base of the male body part 
with slideable means being provided for covering the 
base blow off vent from the plastic material while it is 
?owing into the mold cavity to thereby essentially elim 
inate the ?ashing of the plastic material into the base 
blow-off vent. After the piece has been formed, the 
slideable means exposes the base blow-off vent to pro 
vide ?nal ejection of the piece from the male body part. 
The slideable means has a slide tolerance of, for ex 

ample, 2 to 6 ten thousandths of an inch, which substan 
tially eliminates ?owing of the plastic material around 
the slideable means to the blow-off of the plastic mate 
rial around the slideable means to the ?ow-off vent 
while allowing sliding of the slideable means for expo 
sure of ‘the blow-off vent when required. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above, as well as other advantages and features 
of the present invention will be described in greater 
detail according to the preferred embodiments of the 
present invention in which: 
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2 
FIG. 1 is a sectional view through a closed mold, 

according to a preferred embodiment of the present 
invention; 
FIGS. 2 through 4 are further sectional views of the 

molding apparatus of FIG. 1, showing sequential blow 
off stages with opening of the mold; 
FIG. 5 is an enlarged perspective view of the blow 

off pin, or nozzle, incorporated in the mold arrange 
ment of FIGS. 1 through 4. 

DETAILED DESCRIPTION ACCORDING TO 
THE PREFERRED EMBODIMENTS OF THE 

PRESENT INVENTION 

As seen in FIG. 1, the molding apparatus consists of 
a male body part 1, a female body part 3, for mating 
with the male body part when the cavity is closed and 
an injector 5 for injecting plastic material between the 
male and female body parts of the closed mold cavity. 
The system operates such that the injector delivers 
?owing plastic material only after the mold cavity has 
been closed, as in the FIG. 1 position. Once the injec 
tion has been completed the part or piece 7 is tightly 
shaped around the male body part. 
The mold arrangement further provides an air blow 

off system for ejecting the formed piece from the male 
body part to allow for further molding operations. This ' 
air blow-off system includes internal air channels 11 and 
15, venting at 13 and 17, respectively to the side and top 
surfaces of the male part of the mold. Generally these 
vents do not clog because of the thinness of the line-like 
openings from the vents around and at the top of the 
male body part. 
FIG. 2 shows the initial separation of the two mold 

sections at which time air is fed from a supply source up 
channel 11 and out through vent 13. This side venting of 
the air provides a slight side release of the piece from 
the male body part. 
The next stage in the ejection or blow-off operation is 

shown in FIG. 3 where the air supply source then pro 
vides air up through channel 15 and out through the top 
vent 17. This provides a top release and slight lifting of 
the formed piece from the male body part. 
To this point the air blow-off has only really affected 

separation of the plastic piece from the side and top 
surfaces of the male body part. The ?nal ejection of the 
piece is provided by means of a reciprocating pin, or 
nozzle, generally indicated at 19 in FIG. 5 and posi 
tioned adjacent the base region 9 of the male body part. 

Blow-off pin 19 comprises an extended pin body 21, 
having an enlarged bottom end 23, surrounded by a seal 
member 24. Provided interiorly of the blow-off pin is an 
air channel 25, extending outwardly through the side of 
the pin at a vent opening 29, positioned beneath the top 
surface 31 of the pin. Channel 25 is also open at its lower 
end 27, through the bottom of the pin. 

Pin 19 reciprocates from a retracted position, as 
shown in FIGS. 1 through 3, to an operating position as 
shown in FIG. 4. The pin remains in the retracted posi 
tion during the introduction of the ?owing plastic mate 
rial to the molding cavity and during the shaping of the 
piece around the male body part. As will be clearly seen 
in FIGS. 1 through 3, the only part of the pin that is 
exposed during the actual molding operation is top 
surface 31, so that in the event of ?ashing, vent 29 is 
completely removed from exposure to mold material. 
Furthermore, the tolerance of the ?tting of the pin 
within its slide bore is such that essentially no mold 
material can ?ash down the sides of the pin when re 
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tracted, thereby substantially eliminating any clogging 
of vent 29. 
The retracted positioning of pin 19 is ensured, simply 

by the closing of the mold cavity as shown in FIG. 1 
where the pin is effectively pushed to the retracted 
position. Furthermore, since the sequence of operation 
is one in which mold material is not introduced through 
injector 5 until the two mold sections are completely 
closed, this ensures that the mold material will not reach 
vent 29 before the pin has been retracted. In addition, 
preferably the pin is not ?tted with any spring members, 
otherwise providing spring pressure against closing of 
the mold sections. The reason for eliminating this spring 
pressure is that the molding machine is set up to a speci 
?cation level where even a slight biasing against closing 
of the two mold sections might effect the mold protec 
tion performance. 
Only after the two mold sections have been separated 

from one another and stages 1 and 2 of the air eject, as 
described with respect to FIGS. 2 and 3 have been 
completed, does the pin become operational for com 
pleting lift off of piece 7 from male body part 1, as 
shown in FIG. 4 of the drawings. Here the air supply 
source feeds a supply of air through ori?ce 37 into 
accumulator chamber 38, beneath the pin. The base 35 
of the pin is trapped within a recess 35 which allows but 
limits reciprocal movement of the pin. Seal 24 provides 
a seal against air escaping around the sides of enlarged 
bottom end 23 of pin 19. Therefore, the air must travel 
up through the lower end 27 of channel 25 within the 
pin. This pressure build up occurs only when the pin is 
initially in the retracted position, so that the air cannot 
escape out through vent 29, such that the build-up of 
pressure within the pin causes it to slide outwardly to 
the operating position of FIG. 4 where vent 29 in the 
sliding pin body clears beyond its covered position of 
FIGS. 1 through 3. As soon as the pin is moved to the 
FIG. 4 position the air is allowed to escape outwardly 
through vent 29 and provide a blow-off effect, as indi 
cated by the arrows in FIG. 4, to provide ?nal ejection 
of piece 7 from male body part 1. This ?nal blow-off 
occurs only after the piece has been initially released in 
stages 1 and 2 of the blowaoff described above, provid 
ing a slight gap between the piece and the male body 
part and allowing the air from vent 29 to enter into that 
gap to force the piece off of the the male body part. 
As will best be seen in FIG. 5, pin body 21 is provided 

with a ?attened region 22. This flattened region pro 
vides a channel for the escape of any air trapped above 
the enlarged bottom portion of the pin, upwardly along 
the side of the pin body, as shown in FIG. 4 of the 
drawings. This air, if not allowed to escape, provides a 
resistance to the free sliding action of the pin. 

In the event that further blow-off vents are required, 
these can be commonly provided in the one pin and 
directed to blow at differentregions of the male body 
part for a balanced lifting or ejection of the piece. This 
arrangement of providing a plurality of vents in one pin 
is particularly bene?cial in that all of the air pressure is 
directed to the one pin to maximize the effect of the air 
pressure on that pin. 
A particularly advantageous feature of the present 

invention results from the discrete or extremely local 
ized positioning enabled by the relatively small dimen 
sions of the pin. This enables extremely tight tolerances 
of the pin, e.g. in the order of 2 to 6 ten thousandths of 
an inch, within the slide bore for the pin. At these toler 
ances, the ?ow of plastic material around the sides of 
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4 
the pin to the vent is substantially eliminated. However, 
at the same time, because the pin is at a discreet location 
and is of a readily controlled size, such tolerances still 
allow the pin to be easily slid between the retracted and 
the operating positions. 
The pin cannot slide beyond the optimal operating 

position because of the trapping of enlarged lower end 
23, within recess 35. In addition, means is provided for 
preventing rotation of the pin away from this operating 
position in the form of a secondary pin 33, extending 
upwardly from the enlarged lower end 23, of pin 19. 
This secondary pin travels within a recess 39 which 
while allowing reciprocation of the blow-off pin pre 
vents its rotation and maintains vent 29in a position 
where it will blow directly at the base of the mold male 
body part. 

It will now be seen from the above, that with the 
preferred embodiment reciprocating pin or nozzle, 
there is very little chance of mold material ever gaining 
access to the vent through the pin. Furthermore, the 
sequence of operations is such that the air supply to the 
pin is discontinued as soon as the piece has been re 
moved and before formation of further pieces, at which 
point the pin is moved to the retracted position by both 
the closing of the mold sections. However, in the event 
that mold material should ever enter the pin vent, the 
pin itself is easily removed and cleaned, or replaced, 
rather than having to gain access and unclog any ?xed 
vent channels through the mold body. 
Although various preferred embodiments of the pres 

ent invention have been described herein in detail, it 
will be appreciated by those skilled in the art, that varia 
tions may be made thereto without departing from the 
spirit of the invention or the scope of the appended 
claims. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as 
follows: 

1. An injection mold apparatus for molding a plastic 
piece, said injection mold apparatus comprising a mold 
cavity, means for injecting plastic material ?owing into 
said mold cavity, a male body part having a base portion 
in said mold cavity with the plastic material forming the 
piece around said male body part, a female body part for 
mating with said male body part to shape the piece and 
a gas only ejection system for ejecting the piece after 
formation from said male body part, said gas only ejec 
tion system comprising a side opening vent in said male 
body part for side release of the piece and providing a 
gap between the piece and said male body part, a top 
opening vent in said male body part for top release and 
initial lifting of the piece from said male body part and 
a reciprocable pin fixed against rotation at the base 
portion of said male body part, said reciprocable pin 
being essentially freely movable from a retracted posi 
tion to an operating position out of contact with the 
piece and being provided with a pin vent directing the 
gas under pressure into the gap between the piece and 
the male body part for blowing the piece thereoff and 
being pushed, during closing of said mold, by said fe, 
male body part back to the retracted position away 
from said operating position within said mold cavity to 
avoid exposure to the plastic material when ?owing 
into the closed mold. 

2. An injection mold apparatus as claimed in claim 1, 
wherein said reciprocable pin has a closed top surface 
with said vent having inner and outer ends, the outer 
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end of said vent opening through a side surface of said 
reciprocable pin. 

3. An injection mold apparatus as claimed in claim 2, 
wherein said reciprocable pin is moved to the retracted 
position by said female body part closing on said male 
body part before the plastic material flows into the mold 
cavity and wherein said reciprocable pin is moved to 
the operating position by gas pressure within said recip 
rocable pin while in the retracted position. 

4. An injection mold apparatus as claimed in claim 3, 
said reciprocable pin having a narrowed pin body with 
an enlarged bottom end con?ned within a travel-limit 
ing recess in said mold cavity, said pin body extending 
out of said travel-limiting recess to the base portion of 
said male body part, the inner end of said vent opening 15 
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6 
through said enlarged bottom end of said reciprocable 
pin directly to a pressurized gas supply beneath said 
travel-limiting recess and blowing upwardly on said 
reciprocable pin into said vent and building air pressure 
within and causing said reciprocable pin to slide out 
wardly until cleared from the retracted position thereby 
releasing the air pressure through said vent at the base 
portion of said male body part. 

5. An injection mold apparatus as claimed in claim 4, 
including an air escape passage along said narrowed pin 
body for allowing the escape of air trapped by said 
enlarged bottom end of said reciprocable pin and other 
_wise resisting movement of said reciprocable pin to the 
operating position. 
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